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SYSTEM FOR MEDICAL LEAD TUNNELING 

Field of the Invention 

This invention relates to the field of medical devices, and more specifically 
5 to a method and apparatus for medical lead tunneling. 

Background 

Medical leads, such as cardiac leads, have a distal end having one or more 
electrodes and a proximal end having a terminal which is coupled to a pulse 

10 generator. Sometimes, subcutaneous tunneling is required to implant the lead. For 
example, subcutaneous tunneling of the lead can be needed during implantation of 
epicardial leads, nerve or muscle stimulation leads, or cardiac leads with the pulse 
generator implanted abdominally. Subcutaneous tunneling is done using a tunneling 
tool which includes an elongated rod that is inserted through the subcutaneous 

15 tissue. After the rod is inserted, a lead terminal holder is attached to the tip of the 
rod and the lead terminal is attached to the terminal holder. Then the rod is pulled 
back through the subcutaneous tissue to bring the lead terminal through the tissue to 
the pulse generator. Subcutaneous lead tunneling can result in high forces on the 
lead as it is being pulled through the subcutaneous tissue. 

20 

Summary 

An apparatus includes an elongated tube and an elongated rod having a 
holding member on one end, the holding member is adapted to hold an end of a lead 
such that the lead can be pulled through the elongated tube resulting in minimal 
25 forces on the lead. 



Brief Description of the Drawings 

FIG. 1 shows a side view of a tube in accordance with one embodiment. 
FIG. 2 shows a side view of the tube of FIG. 1 mounted to a tunneling tool. 
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FIG. 3 shows a lead being pulled through the tube of FIG. 1. 
FIG. 4 shows a tube according to one embodiment. 
FIG. 5 shows an implanted pulse generator and a lead implanted 
subcutaneously in accordance with one embodiment. 

5 

Detailed Description 

In the following detailed description, reference is made to the accompanying 
drawings which form a part hereof, and in which is shown by way of illustration 
specific embodiments in which the invention may be practiced. These embodiments 

10 are described in sufficient detail to enable those skilled in the art to practice the 

invention, and it is to be understood that other embodiments may be utilized and that 
structural changes may be made without departing from the scope of the present 
invention. Therefore, the following detailed description is not to be taken in a 
limiting sense, and the scope of the present invention is defined by the appended 

15 claims and their equivalents. 

In some embodiments, the present system provides a lead tunneling method 
and system that allows, for example, subcutaneous lead tunneling for a cardiac 
pacing or defibrillation lead. In one example, the system can be used to transport a 
lead subcutaneously from a lead entrance point to a pulse generator implanting site. 

20 The lead tunneling system assists in preventing damage to the lead and electrode in 
the tunneling procedure as the force placed on the lead and electrode is minimized 
or eliminated. 

Figure 1 shows a side view of a tube 10 used for subcutaneous tunneling, 
according to one embodiment. Tube 10 includes an elongated, hollow body 12 
25 extending from a first end 14 to a second end 16. Tube 10 is a generally cylindrical 
tube including an inner bore 18. Tube 10 can be flexible or rigid and can be made of 
plastic, polymer, Teflon, a metal, such as stainless steel, or a composite material of 
metal and polymer. In some embodiments, the inside of the tube can be coated to 
provide less friction. For example, at least a portion of the inner surface of tube 10 
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can be coated with polyethylene glycol, Teflon, Dow 360 Medical Fluid, or a 
silicone lubricant. Other examples include a lubricious coating applied by 
secondary processing such as wet chemistry, plasma deposition, or vapor deposition, 
for example. When mounted or inserted subcutaneously within a body, tube 10 
5 provides a subcutaneous tunneling path defined by bore 1 8. This allows an end of a 
lead to be pulled from first end 14 through the tube and out of second end 16 
without undue force being placed on the lead. 

Figure 2 shows tube 10 mounted on a tunneling device 20. Tunneling device 
20 is used to insert tube 10 subcutaneously within a patient. Tunneling device 20 
10 includes a rigid, elongated rod 22 extending from a first end 24 to a second end 26. 
A tip 28 is mounted to first end 24 and a handle 30 is mounted to second end 26. 
Tip 28 is for driving the tunneling device through subcutaneous tissue by pushing on 
handle 30. In one embodiment, tip 28 includes a blunt, cone-shape. In one 
example, tip 28 is removably mounted to first end 24, by using a threaded 
15 attachment, for example. Handle 30 can also be removably attachable to second end 
26 using a threaded attachment, for example. The length and diameter of rod 22 can 
vary depending on the tunneling procedure being done. The tunneling rod 22 is stiff 
enough to tunnel subcutaneously and, in some examples, can have flexibility to 
facilitate the curvature of regions of the body where lead tunneling is to be 
20 performed. In one embodiment, a tunneling device, such as a Model 6888 Lead 
Tunneler, by Guidant, can be used. 

Tube 10 fits over rod 22 such that rod 22 extends through bore 18 from one 
end of tube 10 to the other. To place tube 10 onto tunneling device 20, either handle 
30 or tip 28 can be removed from its respective end, and the tube is slid over rod 22. 
25 The tip or handle is then reattached to the rod. 

To insert tube 10 subcutaneously, tube 10 is placed onto rod 22. Tip 28 is 
pushed into and through the tissue until the tip exits the tissue at the proper point. 
When the tube is properly placed, tip 28 or handle 30 can be removed from rod 22 
and the rod can be pulled out of tube 10, which then defines a subcutaneous tunnel. 
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Figure 3 shows a lead 50 before being pulled through tube 10, in accordance 
with one embodiment. Tube 10 is inserted within body 51 and defines a 
subcutaneous tunnel through bore 18. Lead 50 is pulled through tube 10 using a 
lead carrier tool 52. In one embodiment, lead carrier tool 52 includes an elongated 
5 body 54 extending from a first end 56 to a second end 58. Elongated body 54 can 
include a rigid rod or a wire. Second end 58 can include a handle 60. First end 56 
includes a lead holding member, such as a gripping member 62 which is adapted to 
grip and hold an end of lead 50. In one embodiment, gripping member 62 can 
include a biased clip 63 to provide a gripping force to the outer surfaces of lead 

10 terminal 53. In other embodiments, the lead holding member can include spring- 
biased clips, clamps, or other gripping or holding members. 

In one embodiment, rod 22 of tunneling device 20 (FIG. 2) can be used as 
the lead carrier tool 52. For example tip 28 can be removed from rod 22 (FIG. 2) 
and a holding member, such as member 62, can be attached in its place. 

15 Referring to FIGs 1-3, in one example use the present tunneling system can 

include inserting elongated tube 10 subcutaneously within a body and pulling a lead 
through the elongated tube. For example, a user chooses an appropriate diameter 
size tunneling device 20 and tube 10. Tube 10 is mounted to rod 22 and the handle 
and tip are screwed onto the tunneling device 20. In one embodiment, the tunneling 

20 device is tunneled from the lead sight to the pulse generator sight subcutaneously. 
In some embodiments, the rod can be tunneled from the pulse generator sight to the 
lead sight. After the device has been tunneled, either the tip or the handle can be 
unscrewed and the rod can be withdrawn from tube 10. An end of the lead, either 
the terminal end or the electrode end, is engaged to the holding member 62, which is 

25 attached to the lead carrier tool 52 (which can be the tunneling rod 22 or a separate 
member). The carrier tool 52 is inserted into tube 10 and then pulled through the 
tube to pull the end of the lead through the tube from one end of the tube to the 
other. The lead is disengaged from holding member 62 and tube 10 is removed 
from the patient. The lead is then plugged into a pulse generator. This system 
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minimizes or eliminates tunneling forces on the lead without complicating 
subcutaneous implantation. 

Figure 4 shows a partial perspective view of a tube 70 in accordance with 
one embodiment. Tube 70 includes an elongate, hollow body extending from a first 
5 end 72 to a second end 74 and includes an internal bore 76. Tube 70 includes a 
peel-away structure allowing the tube to be split after being inserted subcutaneously. 
For example, one embodiment includes one or more tabs 78, 80 extending from the 
tube. One embodiment includes one or more scored or weakened sections 82 
running longitudinally along the tube body. In use, tube 70 can be inserted 
10 subcutaneously as discussed above. After a lead has been pulled through the tube, 
tabs 78 and 80 can be grabbed and pulled apart to split the tube body to remove the 
tube. Such a peel-away structure is useful, for example, if a portion of the lead (for 
example a terminal) is larger than the bore of the tube. Accordingly, in one example 
the lead can be pulled through the tube by the electrode end from end 74 to end 72 
1 5 with the larger terminal end remaining outside end 74. The tabs 78, 80 are then 
pulled apart to split the tube and the tube is removed. 

Figure 5 illustrates one of the applications for the present system. For 
example, one application includes an implantable pulse generator 90 such as a 
pacemaker, defibrillator or a cardiac ^synchronization therapy device. The pulse 
20 generator 90 is coupled with a lead system 92. The lead system 92 extends 

subcutaneously from heart 93 to pulse generator 90. In this example lead 92 is an 
epicardial lead. Pulse generator 90 can include circuitry such as monitoring circuitry 
and therapy circuitry. The circuitry is designed to monitor heart activity through one 
or more of the leads of the lead system. The therapy circuitry can deliver a pulse of 
25 energy through one or more of the leads of lead system to the heart, where the 
medical device 90 operates according to well known and understood principles. 

In other examples, the present system allows for subcutaneous implantation 
for when implanting a lead/electrode for nerve and muscle stimulation. Other 
embodiments can be used with epicardial lead placement and for myocardial lead 
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placement with the pulse generator abdominally implanted or pectorally implanted. 
In other embodiments the device can be applicable for sub-muscular or intra- 
muscular tunneling, or other tunneling through a structure in the body that must be 
traversed in order to implant a lead. 
5 The present system allows for tunneling leads subcutaneously without 

imposing undue force on the lead. For example, in one embodiment, the present 
system protects the lead from damage since the lead is tunneled with reduced or 
minimal force through the tunneling tube, instead of tunneling directly through the 
subcutaneous area. 

10 It is understood that the above description is intended to be illustrative, and 

not restrictive. Many other embodiments will be apparent to those of skill in the art 
upon reviewing the above description. The scope of the invention should, therefore, 
be determined with reference to the appended claims, along with the ftill scope of 
equivalents to which such claims are entitled. 
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